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Abstract 
This paper summarizes the effectiveness of the engineering ethics workshop organized in the Department of Electrical and 
Electronic Engineering in The University of Nottingham Malaysia Campus. A pre- and post-survey, as well as focus group 
discussions were conducted for this purpose. Survey results show that students’ theoretical knowledge on engineering ethics did 
not improve significantly but the workshop motivated them to act ethically. This study has also identified a few possibly more 
effective methods to conduct ethics workshop. 
 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Engineers, compared to other single professions, are responsible for majority of the artifacts of the current world 
which we live in. The impact of an engineer’s work on this constructed world has both benefits and risks, ranging 
from safety and health issues to environmental degradations. As such, engineers have personal and professional 
obligations to act in an ethical manner, assessing both positive and negative impacts of a particular engineering 
solution and resolving or minimising the potential conflicts of responsibility to the society, to employers, to fellow 
colleagues and to self (Passino, K. M., 1998 and Brad Stappenbelt, 2013). In light of this, also partly to the 
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progressive change in university’s programmes accreditation requirements, many academic institutions are 
recognising the importance of these societal and ethical responsibilities and have taken initiatives to incorporate 
them into engineering curriculum, alongside with traditional technical materials. 
There are many ways to inject ethics education into engineering curriculum, for example via free standing short 
course offered in one semester or direct embedment of ethical components into current course materials taught by 
various instructors (Robert H Wolverton, Janet Bear Wolverton, 2003). While these methods seem logical, there are 
several associated problems, namely for free standing short course, students may view ethics as a sidebar rather than 
an integral part of their engineering studies and for the later, majority of instructors currently do not have formal 
training and will result in lack of coordination over the integration of ethics across the engineering programme. In 
addition, insufficient time and large class sizes may also result in ethics being addressed in a superficial manner 
when integrated into an already packed module (Lam, Margaretha, J., 2001). Therefore, before formal introduction 
of ethics education into engineering programmes, proper planning must be carried out to ensure their effectiveness 
among students.  
Before fully implementing ethics education into an engineering programme, a key to its effectiveness is to firstly 
increase engineering students’ awareness on the importance of engineering ethics as part of their engineering 
education. An efficient method is to provide role models, by giving opportunity to the students to meet engineering 
leaders, particular those who have chosen the ethical career path. In this paper, the effectiveness of workshop to 
improve engineering students’ awareness on engineering ethics is reported. The invited speakers for the workshop 
are professional engineers who have sound standing in the society. The contents of their talks include introduction to 
the code of ethics and its importance and also sharing of engineering ethical issues which they have encountered 
along their career path.  
2. Methodology 
A one-day workshop on engineering ethics was conducted to year one and year three electrical and electronic 
engineering undergraduate students. The invited speakers were professional engineers who had vast experiences 
dealing with engineering projects locally and internationally. To gauge the effectiveness of the workshop, a pre-
survey and post-survey was conducted before and after the workshop respectively. The pre-survey is divided into 
three parts: (i) respondent’s background, (ii) student’s theoretical understanding on engineering ethics and (iii) 
student’s perceptions on ethical/non-ethical behaviour through case studies. The post-survey also consist of similar 
parts, with an additional section on student’s feedback on conducted engineering ethics workshop. Additionally, 
focus group discussions with a total of 12 volunteers, who all of them participated in the one-day workshop, were 
conducted to further find out about the workshop effectiveness and identify any possible improvement to the 
workshop. 
3. Results and Discussions 
A total of 97 students responded to the pre-survey and 56 students responded to the post-survey. Based on the 
respondent’s background survey, more than 70% of the students had no working experience of more than six months 
and 98% of them had no participation in engineering ethics workshop previously. This data shows that their past 
industrial experience has less influence on their perception on engineering ethics workshop. 
To measure the improvement of theoretical knowledge of the participants, the questions of the theoretical section 
in the questionnaires were divided into three categories: 
 
1. An engineer’s professional responsibilities, 
2. Various engineering ethics codes, and 
3. What an engineer should do when the employer’s interest conflicts with the public. 
 
Figures 1 and 2 summarise the student’s theoretical knowledge score based on categories before and after 
attending the ethics workshop.  
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Comparing the pre- and post-survey results, student’s theoretical understanding on engineering ethics did not 
show significant improvement after attending the workshop. The only improvement seen was for second category 
where year 1 students’ theoretical knowledge on various engineering ethic codes improved from 77.27% to 78.18%. 
The reason for the improvement might be due to the wide coverage of code of ethics during the workshop. 
 
 
 
 
Fig. 1: Year 1 student’s theoretical knowledge score before and after workshop. 
 
 
 
 
Fig. 2: Year 3 student’s theoretical knowledge score before and after workshop. 
A few case studies have been included in both the pre- and post-questionnaires to study student’s awareness on 
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ethics. The results show improvement as after attending the ethics workshop, significant percentage of students was 
less likely to perform the unethical actions. Furthermore, their perception that their peers or colleagues would 
perform the same unethical action reduced. One example of the case studies was as follows: 
 
Agnes and her friend Lily are enrolled in a class of 250 students, a large lecture with compulsory 
attendance. The lecturer teaches straight from the book and the material is not very interesting. Agnes 
and Lily work out a system where they trade off going to class and just sign each other’s name as the 
attendance sheet went around. In this way, they don’t “waste” their time or get penalized for missing 
classes. 
 
Figure 3 presents the overall results of student’s perceptions on ethical/non-ethical behaviour through case 
studies. 
 
 
 
 
Fig. 3: Year 1 and year 3 student’s perceptions on ethical/non-ethical behaviour through case studies. 
 
 
Using the mentioned case study as example, before attending the engineering ethics workshop, higher percentage 
of students agreed that they would perform the same unethical action as Agnes and Lily. After attending the 
workshop, number of students who thought that they would perform the unethical action reduced. More importantly, 
their perception that their peers would perform the same action significantly reduced. Peers influence or peer 
pressure is always one of the major factors some actions are being performed. According to Association of Certified 
Fraud Examiners (Association of Certified Fraud Examiners, Website: http://www.acfe.com/), the way in which 
people perceive the behaviour of their peers can impact their own ethical conduct. Those who observe their peers 
acting ethically will also be more likely to act ethically; those who observe their peers engaging in misconduct will 
be more prone to engage in misconduct themselves. Very often, university students pay close attention to the 
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behaviour and actions of their peers. They therefore will normally do what they witness their friends doing. The 
post-survey shows that students were less likely to perceive their peers would perform the unethical actions. It can be 
concluded that it is also less likely they would perform the same actions. 
The survey section to study student’s feedback on the conducted engineering ethics workshop shows that more 
than 60% of the students agreed that they have sufficient knowledge in understanding engineering ethics after 
attending the workshop. The result also shows that case study discussion was the most preferred way of conducting 
in the workshop. Figure 4 shows student’s preference methods to conduct the engineering ethics workshop. 
 
 
 
 
Fig. 4: Student’s preference methods on how to conduct the engineering ethics workshop. 
 
 
Following the surveys, three small focus group discussions were conducted to find out more about the 
effectiveness of the conducted workshop. From the discussions, it was found that the engineering ethics workshop 
motivates students to perform ethically. However, some students found that the workshop was too long and dull. 
This could possibly be one of the major reasons the students’ theoretical knowledge did not improve significantly 
after the workshop. 
Based on the study, workshop should be made more targeted especially to final year students with proper 
structure to relate more closely students’ experience to engineering ethics. Focus group discussions also indicate that 
final year students found the workshop more relevant and useful, and thus appreciated the workshop more compared 
to first year students. The workshop should be designed so that students could be more engaged in the workshop 
sessions such as in small group discussions of ethical issues. Case studies, personal and workplace experiences 
sharing during the workshop sessions could attract more students’ participation, due to majority of the students 
prefer real-life examples than theoretical studies. According to (Frank E Falcone, Edward F. Glynn P.E., Mark 
Edward Graham and Mark Doorley, 2013), students’ interest in the discipline of ethics could be stimulated by 
connecting it directly to the everyday lives of them. 
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4. Conclusions 
The overall results from the participants indicate that workshop on engineering ethics bring positive impacts in 
preparing students to be ethically responsible engineers. The workshop should be used as a tool to communicate and 
reinforce student’s values and awareness, as well as code of conduct. This result of the study points strongly to the 
need of organizing more structural and interactive sessions (than traditional lecturing), which can benefit students. 
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